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METHODS OF MEASUREMENTS ON 

AUDIO FREQUENCY SIGNAL 

GENERATORS ( 30 c/s TO 30 kc/s ) 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 19 December 1966, after the draft finalized by the Electronic Equipment 
Sectional Committee had been approved by the Electrotechnical Division 
Council. 

0*2 This standard covers methods of measurements of (a) frequency; 
(b) output voltage; (c) hum, noise and distortion; and (d) source impe- 
dance, of audio frequency signal generators. 

0,3 The methods of measurements included in this standard may be adopted 
for frequency ranges lower than 30 c/s or higher than 30 kc/s with suitable 
instruments and accessories. 

0.3,1 The tests prescribed in this standard apply only to complete signal 
generators; sepai ate consideration for the component parts has not been given 
in this standard. 

0.4 This standard lays down a single method of measurement for each charac- 
teristic so as to achieve the required degree of precision. However, it is 
not intended to exclude other alternative methods of measurement for which 
necessary measuring equipment may be available and which are of equal or 
greater precision than the method prescribed in the standard. 

0.5 The measurements of certain characteristics and calibration of the signal 
generator j which are temperature dependent, are to be carried out at or to be 
corrected to 27°C, which has been adopted as standard test temperature 
( see IS : 196-1966* ). However, it is realized that certain limitations and 
practical difficulties exist at present, for adopting 27°C for signal generator, 
Hence till such time> facilities become available in the country for carrying 
out the measurements at 27°C for those characteristics for which the law of 
dependence is indeterminable, adoption of 20°C as the calibrating tempera- 
ture may be permitted subject to agreement. 

0.6 The requirements of various classes of audio frequency signal generators 
are proposed to be covered in a series of standards, the first among them 
being IS : 3886-19661- 

♦Atmospheric conditions for testing (revised). 

tMinimum requirements for general purpose audio frequency ngnal generators ( 30 c/s 
to 30 kc/s ) . 
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0.7 Methods of measurements for signal generators of frequency ranges 
higher than 30 kc/s, classified as radio frequency signal generators, are 
covered in IS : 2320-1963*. 

0.8 In view of the fact that the information indicating the model designation, 
component location, power or current consumption, rated voltage and 
other significant particulars of the signal generator will be helpful in con- 
ducting measurements, it was felt desirable to include these details in 
Appendix A as information required by the testing authority. 

0.9 In reporting the result of a test made in accordance with this standard, 
if the final value, observed or calculated, is to be rounded off, it shall be 
done in accordance with IS : 2-1960|. 



1. SCOPE 

1.1 This standard lays down the conditions and detailed procedures for the 
tests to be conducted on audio frequency signal generators in the frequency 
range of 30 c/s to 30 kc/s, to determine their performance characteristics. 

1*2 These tests apply to complete signal generators only and not to com- 
ponent parts thereof. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions and explana- 
tion of terms shall apply. 

2.1 General 

2.1.1 Magnitude of Sinusoidal Voltages and Currents — shall mean rms values, 
unless otherwise specified. 

2.1.2 Mains Operation — Operation of the instrument from a power 
source with an operating voltage over 24 V, not solely used to supply power 
to the instrument. 

2.2 Audio Frequency Signal Generator — Source of audio frequency 
voltage or power of accurately known characteristics. 

2.3 Frequency 

2.3.1 Frequency Drift — The variation in the frequency at the output of 
the signal generator after the end of the warm-up period, for a specified 
period of time, under constant operating conditions. 

♦Methods of measurements for amplitude modulated radio frequency signal generators 
(30kc/sto30Mc/s). 

fRules for rounding off numerical values ( revised). 
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2.3.2 Frequency Band — Part of the entire frequency range within which 
continuous variation of frequencies is provided. 

2.3.3 Frequency Range — The frequencies covered by a signal generator 
continuously in which the signals produced meet all the requirements 
specified in this standard. 

2.4 Output Voltage — The rms value of the voltage at the output termi- 
nals of a signal generator when terminated with the specified load impedance. 

2.4.1 Residual Output Voltage — The output voltage of the generator with 
all output controls turned to minimum position. 

2.4.2 Distortion Factor — The ratio of rms voltage of all harmonics 
combined to the total rms value of the output voltage. 

2.4.3 Percentage Distortion — Distortion factor expressed as a percentage. 

2.5 Source Impedance — The impedance of the signal generator looking 
into it at the output terminals. 

3. GENERAL CONDITIONS FOR MEASUREMENTS 

3.0 Unless otherwise specified, measurements shall be made under normal 
measuring conditions as specified in 3.1 to 3.6. 

3.1 Normal Supply Voltage — Rated voltage shall be applied to the 
signal generator. 

3.1.1 In case of ac mains operation, the voltage shall be applied at the 
rated frequency. The harmonic content of ac mains supply voltage shall 
not exceed 5"0 percent. 

3.1.2 The supply voltage applied to the signal generator shall be held 
within ±2'0 percent of the rated value during the measurement of the 
characteristics. 

3.1.3 In case of battery operation, primary or secondary batteries of the 
type and rated voltage as specified by the manufacturer, shall be used. 

3.2 Termination — The signal generator shall be terminated with the 
specified load impedance. 

3.3 Standard Atmospheric Conditions for Tests 

3.3*1 All tests shall be carried out under the following atmospheric 
conditions: 

Temperature Between 15° and 35°C 

Relative humidity Between 45 and 75 percent 

Atmospheric pressure Between 860 and 1 060 mbar 
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3*3*1*1 Where the conditions mentioned above have a sigrd^-ant 
influence these shall be kept substantially constant during the tests. 

3.3.2 If the temperature limits as given in 3.3.1 are too wide for certain 
tests, these tests shall be conducted or repeated in case of doubt, at a tempera- 
ture of 27° ± 1°C and relative humidity of 65 ± 2 percent (see IS : 196- 
1966* ) ( see also Q.5). 

3.3*3 The signal generator shall be protected from draughts and direct 
radiations. 

3.4 Measurements 

3.4.1 Measurements shall be made at least at one point, preferably middle 
of each band. 

3.4.2 All measurements shall be made after the initial warm-up period 
specified by the manufacturer. 

3.5 Accuracy of Test Instruments — The test instruments employed to 
carry out measurements in accordance with this standard shall have an 
accuracy of at least one order higher than the specification of the apparatus 
against the quantity under measurement. 

3.6 Reporting — The test report should clearly indicate the following: 

a) Rated supply voltage, 

b) Atmospheric conditions under which tests are carried out, and 

c) Accuracy of test instruments. 

4. FREQUENCY MEASUREMENTS 

4.1 Frequency Calibration Error — The error in calibration of frequency 
dial readings of a signal generator shall be checked at least at three points 
on each band, the position being taken at the beginning, middle and end of 
each band. The frequencies should preferably be chosen from the series of 
preferred frequencies ( see IS : 2264-1 963f ). The measurements shall be 
done at 27° ± 1 C C. The frequency of the signal generator shall be measured 
using an electronic frequency counter as described in 4.1.1. 

4.1.1 Measurement Using Electronic Frequency Counter — The signal genera- 
tor shall be terminated by its rated output impedance and the output from 
signal generator shall be fed to the input of the electronic frequency counter 
and the frequency read out directly. 

4.2 Frequency Drift 

4,2.1 Drift due to short-term operation shall be measured for any period 
corresponding to that specified for short-term drift taken at random after 

♦Atmospheric conditions for testing ( revised ). 
fPrefcrred frequencies for acoustical measurements. 
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the initial warm-up period. The frequency drift is calculated by measuring 
the frequency of the signal generator before and after the chosen period in 
accordance with 4*1.1. The supply voltage shall be kept constant within 
dbl'O percent and the ambient temperature at 27° ± 1°C. 

4,2*2 Drift due to long-term operation shall be measured for any period 
corresponding to that specified for long-term drift, taken at random after 
the initial warm-up period. The frequency drift is calculated by measuring 
the frequency of the signal generator before and after the specified period in 
accordance with 4.1.1. The supply voltage shall be kept constant within 
+ 1'0 percent and the ambient temperature at 27° ± 1°C. 

"4.3 Frequency Change Due to Temperature — The frequency shall be 
measured in accordance with 4.1.1 at different ambient temperatures at 
steps of 10°C over the specified operating range after thermal equilibrium is 
reached at each temperature. From these measurements the frequency 
change with temperature at various temperature steps shall be computed. 

4.4 Frequency Change Due to ac Mains Voltage —In case of ac operat- 
ed signal generators, the mains voltage shall be varied over the specified 
range of voltage in steps of 10 V. After maintaining the voltage at each 
step at least for 1 minute the frequency of the signal generator shall be mea- 
sured by the method specified in 4.1.1. The change in frequency due to 
mains voltage variation shall be computed from these measurements. 

4.5 Frequency Change Due to Load Variation — The frequency of the 
signal generators shall be measured by the method specified in 4.1.1 under 
the following terminated conditions, with the output settings at maximum: 

a) Rated output load, 

b) Half rated output load, and 

c) Open circuit. 

4.5.1 The change in frequency due to load variation from rated output 
load to half rated output load and from rated output load to open circuit 
shall be computed from these measurements. 

5. OUTPUT MEASUREMENTS 

5.1 Measurement of Output Voltage — The output voltage measure- 
ments shall be carried out at I 000 c/s. 

5.1*1 Direct Measurement of Output Voltage — The output voltage may be 
measured directly with an electronic voltmeter having sufficiently high 
impedance. At lower outputs where a sufficientiy accurate electronic 
voltmeter may not be available, a calibrated attenuator may be used as 
described in 5.1*2,, 
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Notb — The matching pad need be provided only in cases where the attenuator 
impedance is not the same as the load impedance of the signal generator. 

Fig. I Set-Up for Measuring the Output Voltage with a 
Calibrated Attenuator 

5,1.2 Measurement of Output Voltage with a Calibrated Attenuator — The set- 
up shown in Fig. 1 may be used. With the output controls set at the maxi- 
mum, the highest AF voltage shall be measured. Known attenuation is 
introduced with the help of the calibrated attenuator so that the output is 
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on the output indicator shall be noted. The calibrated attenuator is then 
cut out and the output control of signal generator is adjusted so as to bring 
the deflection on the output indicator to D x , The output control marking 
shall be noted against the calibrated attenuator marking. This calibration 
shall be repeated for various settings of the output control markings. 

5*1.2.1 Readings corresponding to the change of position of output 
control of the signal generator obtained in terms of change of position of the 
external calibrated attenuator may be graphically represented so as to obtain 
a calibration chart for the output voltage of the signal generator, 

5.2 Output Voltage Variation with Frequency — The signal generator 
shall be terminated by the specified load impedance. The output control 
of signal generator shall be adjusted to a convenient reference level which 
shall be measured by means of an electronic voltmeter. With the output 
control setting kept constant, the frequency of the signal generator shall be 
varied over the specified frequency range ( from lowest to highest ) and the 
output voltage measured at suitable number of frequencies. The output 
voltage, thus measured, shall be plotted as a function of frequency to give 
the frequency response of the signal generator, 

5.3 Output Voltage Variation Due to Temperature — The output volt- 
age shall be measured in accordance with 5.1 at different ambient tempera- 
tures in steps of 10° C over the specified operating temperature range after 
thermal equilibrium is reached at each temperature. From these measure- 
ments, the output voltage variation with temperature shall be computed. 

5.4 Output Voltage Variation Due to ac Mains Voltage Variation — 

In case of ac operated signal generator, the mains voltage shall be varied 
over the specified range of supply voltage in steps of 10 V and the output 
voltage measured in accordance with 5.1 after maintaining the supply voltage 
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at each step for a period of 1 minute. The change in output voltage due to 
mains voltage variation shall be computed from these measurements. 

5.5 Common Mode Rejection ( for Balanced Output Only ) — The 

measurement of common mode rejection in the case of signal generators 
with a balanced output is done by measuring the output voltage of the 
virtual central point of the output terminals with reference to ground and 
comparing it with the output voltage of the signal generator at the same 
output setting. 

5.5.1 This measurement may be carried out by using a set-up ( see Fig. 2 ) 
consisting of an output indicator, change-over switch and resistor consist- 
ing of two matched units, with a degree of matching of at least 80 dB; 
each unit being equal to half the specified load impedance of the signal 
generator. 
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Fig. 2 Set-Up for Measuring Common Mode Rejection 

5.5.2 The output of the signal generator is first measured on the output 
indicator. The change-over switch is then thrown to position 2 and the 
output of the virtual centre point with respect to ground is measured. 

5.5.3 The ratio of the two readings expressed in dB gives the common 
mode rejection at the output terminals. 

5.5.4 These readings are repeated at three different settings of the 
frequency, namely maximum, mean and minimum of the signal generator, 
and three different settings of the output control, namely maximum, mean 
and minimum. 



6. HUM, NOISE AND DISTORTION MEASUREMENTS 

6.1 The output of the signal generators, with the output controls set at a 
specified level shall be applied to a distortion factor meter and the total 
hum, noise and distortion shall be read directly* 

7, SOURCE IMPEDANCE MEASUREMENTS 

7.1 The open circuit voltage of the signal generator shall be measured with 
the help of an electronic voltmeter having an impedance, at least 1 000 
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times higher than the impedance of the signal generator under test. The 
signal generator shall then be terminated with a variable resistance and the 
value of the resistance is adjusted such that the output voltage read on 
the electronic voltmeter is half of the open circuit voltage. This value of the 
resistance in ohms is stated as the source impedance of the signal generator. 

7.1 .1 The measurement shall be repeated at different settings of the out- 
put controls of the signal generator. 

APPENDIX A 

( Clause 0.8) 
INFORMATION REQUIRED BY TESTING AUTHORITY 

A-l. The following is the minimum information required by the testing 
authority for carrying out measurements in accordance with this standard: 

a) Serial number and model designation of the signal generator, 

b) Name and trade-mark of the manufacturer, 

c) Type of power supply and the operating voltage, 

d) Maximum power consumption in the case of mains-operated 
signal generators or maximum current range in the case of battery- 
operated signal generators, 

e) Plan of the chassis showing the location of the component, and 

f) Any other information or caution which the manufacturer may 
consider necessary. 
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